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PURPOSE: To improve reproducibility, by a method wherein, after a gallium 
arsenide surface is made a gallium stabilized surface, specified anionic element 
is bonded or radical or molecule containing anionic element is deposited, and 
then an insulator film is deposited at 450°C or less. 

CONSTITUTION: A process to eliminate a natural oxide film using GaAs epitaxial 
growth or heat treatment of a GaAs substrate in an As atmosphere is 
performed, in order that the natural oxide film may not be contained previously 
in the GaAs substrate. The GaAs surface is made a Ga stabilized surface, and 
one anionic element out of phosphous(P), selenium(Se), sulfur(S) and fluorine 
is bonded. As an insulator film, non-oxide system insulator such as nitride 
and fluoride is deposited at 450°C or less, thereby increasing the reproducibility 
of manufacturing process. 
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PURPOSE: To prevent short channel effect, by forming the low concentration 
region on the channel region side of a drain, by using impurity whose diffusion 
coefficient is small as compared with phosphorus. 

CONSTITUTION: A P-type semiconductor region 51 is formed from the main 
surface of a semiconductor substrate 1 toward the inside, and gate electrodes 
10 "are formed on the main surface, putting a gate insulating film 9 therebetween. 
Arsenide ion is introduced by using the electrodes 10 as a mask", and a first 
semiconductor region 11 of N-type is formed in the P-type semiconductor region 
51. Side walls 13 are arranged on both side walls of the gate electrode 10. 
Arsenide ion is introduced by arranging side walls 13 on both side walls of 
the gate electrodes 10 and using the gate electrodes 10 and the side wall 13 
as masks. Electric connection with the first semiconductor region 11 is complet- 
ed, and a second semiconductor region 12 of high impurity concentration is 
formed. The low concentration region 11 of a source-drain region is formed, 
in the above manner, by using arsenide whose diffusion coefficient is small, 
thereby reducing the oozing into the channel region, and preventing short chan- 
nel effect. 
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PURPOSE: To optimize cost performance, by specifying the relation between 
the cell interval and the cell dimension of an insulating gate type bipolar transis- 
tor constituted of a plurality of polygonal cells, and defining the reference 
of unit pattern design. 

CONSTITUTION: In the title semiconductor device, the relation between the cell 
dimension and the cell interval of an insulating gate type bipolar transistor- 
(IGBT) is set in an optimum value. The cell interval U GM and cell dimension 
(w) of the insulating gate type bipolar transistor constituted of a plurality of 
polygonal cells is set in a range less than or equal to 20% of the relation shown 
by eq.I. Thereby, the reference of design is clarified, the accuracy of design 
is improved, the design is facilitated, the operating area can be reduced, and 
the cost performance is optimized. 
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